Proteomic Profiling of Cardiomyocyte-Specific Cathepsin A Overexpression Links Cathepsin A to the Oxidative Stress Response.
Cathepsin A (CTSA) is a lysosomal carboxypeptidase present at the cell surface and secreted outside the cell. Additionally, CTSA binds to β-galactosidase and neuraminidase 1 to protect them from degradation. CTSA has gained attention as a drug target for the treatment of cardiac hypertrophy and heart failure. Here, we investigated the impact of CTSA on the murine cardiac proteome in a mouse model of cardiomyocyte-specific human CTSA overexpression using liquid chromatography-tandem mass spectrometry in conjunction with an isotopic dimethyl labeling strategy. We identified up to 2000 proteins in each of three biological replicates. Statistical analysis by linear models for microarray data (limma) found >300 significantly affected proteins (moderated p-value ≤0.01), thus establishing CTSA as a key modulator of the cardiac proteome. CTSA strongly impaired the balance of the proteolytic system by upregulating several proteases such as cathepsin B, cathepsin D, and cathepsin Z while down-regulating numerous protease inhibitors. Moreover, cardiomyocyte-specific human CTSA overexpression strongly reduced the levels of numerous antioxidative stress proteins, i.e., peroxiredoxins and protein deglycase DJ-1. In vitro, using cultured rat cardiomyocytes, ectopic overexpression of CTSA resulted in accumulation of reactive oxygen species. Collectively, our proteomic and functional data strengthen an association of CTSA with the cellular oxidative stress response.